
h(x) =

(
1, x  0,

2, x > 0

A = [�1, 1).

B = [0, 1)

(X,M, µ) f : X ! R.

f f

�1

({2}) 2 M

f

�1

({c}) 2 M, c 2 R, f

(X,M, µ).

f : X ! [0,1)

R

X

fdµ � 0.

µ(A) = 0,

R

A

fdµ = 0.

lim

n!1

nR
1

n

3
2

2+n

2
x

2
ln (1+x) cosx

x

dx

{f
n

}
n2N f

n

: R ! R

f

n

(x) = n�

[

0,

1
n

↵

]

(x),

↵ > 0 ↵ {f
n

}
n2N

µ

L

2

(R, µ) L

1
(R, µ)

µ

µ R



h(x) = �x �

h

([a, b)) = f(b)�f(a) �

h

([0, 1)) = �1 <

0,

h(x) = sgnx

� E

n

,

�

h

([1
n=1

E

n

) = lim

n!1 �

h

(E

n

). E

n

= [�1,� 1

n

). [1
n=1

E

n

= [�1, 0)

�

h

([1
n=1

E

n

) = 0� (�1) = 1. �

h

([�1,� 1

n

)) = 0� 0 = 0, lim

n!1 �

h

([�1,� 1

n

)) = 0.

�

h

([�1, 1)) = h(1)�h(�1) =

2� 1 = 1.

h(x) =

(
0, x  0,

10 x > 0

.

�

h

([0, 1)) = h(1)� h(0) = 10.

f

�1

({2}) = f

�1

((�1, 2]) \ f

�1

([2,1)) � M,

f � M.

f [0, 1] ⇢ R

f(x) =

(
�x, x 2 V,

x x /2 V

, V ⇢ [0, 1]

f

�1

({c}) =
(
{�c}, c 2 V,

{c} c /2 V

, �

f f

�1

((�1, 0)) = V,

f f =P
n

k=1

c

k

�

E

k

, E

1

, . . . , E

n

, c

1

, . . . , c

n

� 0,

R
X

fdµ =P
n

k=1

c

k

µ(E

k

) � 0. f

s

n

f

R
X

fdµ =R
X

lim

n!1 s

n

dµ = lim

n!1
R
X

s

n

dµ � 0.

f f =

P
n

k=1

c

k

�

E

k

. f�

A

= (

P
n

k=1

c

k

�

E

k

)�(A) =

P
n

k=1

c

k

�

E

k

\A.

µ(A) = 0 µ(A \ E

k

) = 0, k = 1, . . . , n

R
A

fdµ =

R
X

f�

A

dµ =P
n

k=1

c

k

µ(E

k

\A) = 0. f

n

3
2

2+n

2
x

2 =

n

3
2

2+

n

2
x

2

3 +

n

2
x

2

3 +

n

2
x

2

3

6 n

3
2

4

4
p

2
27n

6
x

6
=

p
27

4

p
2

1

x

3
2

n ln(1 +

x) 6 x cos x 6 1

n

3
2

2+n

2
x

2
ln (1+x) cosx

x

6
p
27

4

p
2

1

x

3
2

[1,+1)

3

2

> 1 �

lim

n!1

nZ

1

n

3
2

2 + n

2

x

2

ln (1 + x) cosx

x

dx =

+1Z

1

lim

n!1
�

[1,n]

(x)

n

3
2

2 + n

2

x

2

ln (1 + x) cosx

x

dx = 0,

x lim

n!1
�

[1,n]

(x) = 1 n

2

n

3
2



↵ > 0

1

n

↵

x 6= 0 n x /2
⇥
0,

1

n

↵

⇤
x = 0 lim

n!1
f

n

(x) = +1

lim

n!1
f

n

(x) =

(
+1, x = 0,

0, x 6= 0.

µ ↵ > 0

kf
n

� 0kp
p

=

R

R
|f

n

(x)|p dx =

1
n

↵R
0

n

p

dx = n

p�↵

p�↵ < 0 ↵ > p

p 2 [1,+1) L

2

↵ > 2 L

1

kf
n

k1 = n n n

⇥
0,

1

n

↵

⇤

lim

n!1
kf

n

� 0k1 = 1 f

n

L

1
↵ > 0

" > 0 µ({x 2 R | f(x) > "}) 6 1

n

↵

↵ > 0


